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(54) PHOTOSENSITIVE AND THERMOSETTING RESIN COMPOSITION, AND FORMATION OF RESIN 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a positive photosensitive and thermosetting resin composition and to 
provide a method for forming resin insulating patterns, capable of stably and efficiently forming preferred 
patterns such as via holes and capable of obtaining a cured coating film excellent in various properties such 
as heat resistance, electrically insulating properties. 

SOLUTION: This composition contains (A) a resin compound having acid decomposable ester groups and a 
weight-average molecular weight of 500-40,000, (B) a compound generating acid(s) under exposure to active 
high-energy beam, (C) an epoxy resin and (D) an organic solvent. The composition is applied to a substrate, 
followed by selectively being subjected to irradiation with active high— energy beam to decompose the 
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component B in parts exposed to the beam and to generate acid(s) and by heating at about 60-120° C to 
decompose the component A existed in parts exposed to the beam and to make a coating film in the same 
place become soluble in an alkaline aqueous solution. The parts exposed to the beam are removed by 
development and the coating film in unexposed parts is cured by heating at about 140-180° C. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A resin compound of the weight average molecular weight 500-40,000 which has an acidolysis 
nature ester group, a compound which generates acid by the exposure of (B) activity energy line, the (C) 
epoxy resin, and a photosensitive thermosetting resin composition of a positive type containing the (D) 
organic solvent. 

[Claim 2]Said resin compound (A) has a carboxyl group and/or a phenolic hydroxyl group, The constituent 
according to claim 1, wherein solid content acid value is 60 - 600 mgKOH/g and weight average molecular 
weight is resin produced by making a mono- vinyl ether compound react to alkalis soluble resin which is 
500-40,000. 

[Claim 3]The constituent according to claim 2, wherein said alkalis soluble resin is copolymerization resin of 
acrylic acid and/or 8 to 40 % of the weight of methacrylic acid, and other monomers, and solid content acid 
value is 60 - 300 mgKOH/g and weight average molecular weight is 1,000-40,000. 

[Claim 4]The constituent according to claim 2, wherein said alkafis soluble resin is phenol novolak resin 
and/or cresol novolak resin, and solid content acid value is 200 - 600 mgKOH/g and weight average 
molecular weight is 500-20,000. 

[Claim 5]The constituent according to any one of claims 2 to 4 in which said mono- vinyl ether compound is 
characterized by the boiling point being monovinyl ether which is 30-200 **. 

[Claim 6]The constituent according to any one of claims 1 to 5 by which a granular material epoxy resin 
which is poorly soluble being included in an organic solvent 20% of the weight or more in said epoxy resin (C). 
[Claim 7]A process of applying said photosensitive thermosetting resin composition according to any one of 
claims 1 to 6 on a substrate, A coat of a process of heat-treating this coating layer and forming a tuckHree 
coat, and this constituent is selectively irradiated with an activity energy line, An exposure process which 
makes a compound (B) which generates said acid of an exposure part disassemble, and generates acid, A 
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heating process which heats a coat after this exposure process at about 60-120 **, makes a resin 
compound (A) which has said acidolysis nature ester group which exists in an exposure part disassemble, 
and makes a coat of the portion an alkaline aqueous solution with fusibility, A coat after a process of 
developing negatives by an alkaline aqueous solution and removing an exposure part of a coat after this 
heating process, and pattern formation is heated at about 140™~180 **, A formation method of a resin 
insulating pattern including a process which makes crosslinking reaction of acid produced by a pyrolysis of a 
resin compound (A) which has a pyrolysis and said acidolysis nature ester group of a compound (B) which 
generates said acid, and said epoxy resin (C) occur, and stiffens a coat of a non-exposed area. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the photosensitive thermosetting resin composition 
excellent in the heat resistance of the positive type useful as an intermediate insulating layer used especially 
in manufacture of a multilayer printed wiring board as a solder resist of various resin adhesion layers and a 
printed wired board, etc., and electric insulation. This invention relates also to the formation method of the 
resin insulating pattern using such photosensitivity and a thermosetting resin composition again. 
[0002] 

[Description of the Prior Art]By rapid progress of the latest semiconductor part electronic equipment is in 
the tendency of a small weight saving, highly-efficient-izing, and multi-functionalization, follows these, and 
the densification of a printed wired board is following it. The demand of multilayer printed wiring boards has 
increased corresponding to these high-density printed wired boards. Corresponding to this, the 
manufacturing method of a new multilayer printed wiring board is advocated. The manufacturing method of 
the conventional multilayer printed wiring board to the field of the inner strake by which circuit formation 
was carried out. It is the method of piling up the sheet-shaped prepreg of the semi-hardening which 
substrates, such as glass fabrics, were impregnated with resin varnish, and carried out the drying process to 
them, accumulating copper foil or the copper-clad laminate sheet for outer layers in order further, heating 
and pressurizing with a multilayer forming press, making it hardening, and manufacturing a multilayer printed 
wiring board. However, in order to form the buyer hole which takes the flow between layers, it is necessary 
to make a hole with a drill, and densification has a limit from the bore diameter which can be opened with the 
problem of taking time in process, and the thickness and the drill of prepreg. 

[0003]In order to cope with such a problem, the multilayering art (build up construction method) which used 
the liquefied solder resist ink composition of the negative mold for the intermediate insulating layer is 
advocated. However, since it is a negative mold of a photo-curing system, the photo-curing of the coat of 
thickness required as an intermediate insulating layer cannot be carried out in one exposure. Therefore, the 
process of spreading of a constituent, desiccation, exposure, and development is repeated several times, 
and there is a problem that required thickness must be secured. At this time, the problem that additive 
agents, such as a leveling agent in an insulating layer, cause interlaminar peeling depending on the case is 
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also generated. The problem that the shape of a buyer hole is not stabilized is also generated an overprint 
and by exposing and developing negatives. 

[0004]In this invention, by using the photosensitive thermosetting resin composition of a positive type, it is 
made that the problem of conventional technology which was described above should be solved, and the 
purpose bundles up the coat of a thick film, and spreading and after drying, it repeats only exposure and 
development. 

Therefore, there is no problem of causing interlaminar peeling by the above overprints, and the hole of the 
stable buyer hole can be formed efficiently, and it is in providing the photosensitive thermosetting resin 
composition in which the cured film excellent in various characteristics, such as heat resistance and electric 
insulation, is obtained. 

Furth ermore, the purpose of this invention is to provide the method of forming the positive type resin 
insulating pattern of the high resolution which was stabilized in the predetermined pattern in the hole of the 
buyer hole, etc., could form efficiently, and was excellent in various characteristics, such as heat resistance, 
electric insulation, and adhesion, with sufficient productivity by low cost. 
[0005] 

[Means for Solving the ProbIem]A resin compound of the weight average molecular weight 500-40,000 which 
has (A) acidolysis nature ester group according to this invention in order to attain said purpose, (B) A 
photosensitive thermosetting resin composition of a positive type containing a compound which generates 
acid by the exposure of an activity energy line, the (C) epoxy resin, and the (D) organic solvent is provided. 
[0006]In a suitable mode, as said resin compound (A), Resin which have a carboxyi group and/or a phenolic 
hydroxyl group, and a mono- vinyl ether compound is made to react to alkalis soluble resin whose solid 
content acid value is 60 - 600 mgKOH/g and, whose weight average molecular weight is 500-40,000, and is 
obtained is used. In one suitable mode as the above-mentioned alkalis soluble resin, Acrylic acid and/or 
methacrylic acid whose solid content acid value is 60 - 300 mgKOH/g and whose weight average molecular 
weight is 1,000-40,000. (Hereafter, acrylic acid, methacrylic acid, and those mixtures are named generically, 
and it is called acrylic acid (meta)) Copolymerization resin of 8 to 40 % of the weight and other monomers is 
used. In other suitable modes, 200 - 600 mgKOH/g is used for solid content acid value, and phenol novolak 
resin and/or cresol novolak resin of 500-20,000 are used for weight average molecular weight. As the 
above-mentioned mono- vinyl ether compound, monovinyl ether whose boiling point is 30-200 ** is 
preferred. It is preferred that a granular material epoxy resin which is poorly soluble is included in an organic 
solvent 20% of the weight or more in whole epoxy resins as said epoxy resin (C). 

[0007]According to this invention, furthermore it is provided by resin insulating pattern formation method of 
a positive type using the photosensitive thermosetting resin composition, and the method, A process of 
applying said photosensitive thermosetting resin composition on a substrate, a process of heat-treating this 
coating layer and forming a tuck-free coat, An exposure process which irradiates a coat of this constituent 
with an activity energy tine sefectively, makes a compound (B) which generates said acid of an exposure part 
disassemble, and generates acid, A heating process which heats a coat after this exposure process at about 
60-120 **, makes a resin compound (A) which has said acidolysis nature ester group which exists in an 
exposure part disassemble, and makes a coat of the portion an alkaline aqueous solution with fusibility, A 
coat after a process of developing negatives by an alkaline aqueous solution and removing an exposure part 
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of a coat after this heating process, and pattern formation is heated at about 1 40-1 80 **, It is characterized 
by including a process which makes crosslinking reaction of acid produced by a pyrolysis of a polymer (A) 
which has a pyrolysis and said acidolysis nature ester group of a compound (B) which generates said acid, 
and said epoxy resin (C) occur, and stiffens a coat of a non-exposed area. 
[0008] 

[Embodiment of the Invention]The photosensitive thermosetting resin composition concerning this invention, 
(A) The resin compound of the weight average molecular weight 500-40,000 which has an acidolysis nature 
ester group, (B) The compound (henceforth a photo-oxide generating agent) which generates acid by the 
exposure of an activity energy line, (C) The exposure process which is characterized by containing 
combining an epoxy resin, makes the photo-oxide generating agent (B) which exists in the activity 
energy-line irradiation portions of a coat decompose, and generates acid, With combination with the heating 
process which makes the pyrolysis of the resin compound (A) which has the above-mentioned acidolysis 
nature ester group by the catalysis of the acid by which it was generated occur. Make an alkaline aqueous 
solution solubilize the activity energy-line irradiation portions of a coat, and make pattern formation possible 
by development by a subsequent alkaline aqueous solution, and. It enables it to form the resin insulating 
pattern which is excellent in heat resistance, electric insulation, adhesion, etc. by combining skillfully with 
the above-mentioned combination the afterbaking hardening (postcure) process of occurring the hardening 
reaction of an epoxy resin further. 

[0009]If it explains in more detail about the reaction action in each process of the photosensitive 
thermosetting resin composition of this invention, First, if it dries about 5 to 40 minutes at about 60-120 ** 
after applying said photosensitive thermosetting resin composition on a substrate for example, an organic 
solvent will volatilize, a tuck-free coat will be formed, and contact exposure wiil be attained. Since the resin 
compound (A) which has said acidolysis nature ester group is not a thing containing free acid, the formed 
coat becomes an insoluble thing to an alkaline aqueous solution. Then, by irradiating with an activity energy 
line selectively, in an exposure part, a photo-oxide generating agent can react with an activity energy line, 
and only an exposure part can generate acid selectively. Next, by heat-treating about 10 to 20 minutes at 
about 70-100 ** preferably about 5 to 30 minutes at about 60-120 **, By the catalysis of the 
above-mentioned acid, the pyrolysis only of the exposure part (portion which acid generated) is carried out, 
it has free acid, and the resin compound (A) which has said acidolysis nature ester group selectively changes 
it into the resin compound of fusibility to an alkaline aqueous solution. Therefore, an exposure part is easily 
dissolved and removed by the development by an alkaline aqueous solution, and a pattern is formed. Then, by 
heat-treating about 15 to 120 minutes at about 140-180 **, The acid which the resin compound which has 
an acidolysis nature ester group by the catalysis of the acid by which the photo-oxide generating agent 
which exists in the coat of a non-exposed area carries out a pyrolysis, and it is generated by it decomposed 
and generated, Or the acid (for example, polycarboxylate resin) by which it was generated by the pyrolysis of 
acidolysis nature ester itself can carry out crosslinking reaction to an epoxy resin, and can form the pattern 
state resin insulator layer which has heat resistance and electric insulation. 

[001 0]As a resin compound (A) of the weight average molecular weight 500-40,000 which has said acidolysis 
nature ester group, A polymer with t-butoxycarbo NIRUESUTERU group derived from the polymer of phenol 
novolak resin or vinylphenol, (Meta) There are resin etc. which added monovinyl ether to the resin which has 
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the copolymer, carboxyl group, and/or phenolic hydroxyl group of acrylic acid-t-butylester. Suitably, it has a 
carboxyl group and/or a phenolic hydroxyl group, and solid content acid value is 60 - 600 mgKOH/g, and the 
resin in which weight average molecular weight is obtained by making a mono- vinyl ether compound react to 
the alkalis soluble resin of 500-40,000 is used. If this resin is blocked with a mono- vinyl ether compound and 
a carboxyl group and/or a phenolic hydroxyl group disassemble it with an activity energy-line exposure and 
heating after coat formation, It has the carboxyl group and/or phenolic hydroxyl group of isolation in a side 
chain, and returns to resin meltable to an alkaline aqueous solution. When the weight average molecular 
weight of the resin compound (A) which has the above-mentioned acidolysis nature ester group is less than 
500. since the intensity of a coat falls and the characteristic after heat curing falls, it is not desirable. On the 
other hand, since the development by an alkaline aqueous solution becomes difficult when weight average 
molecular weight exceeds 40,000, it is not desirable. 

[001 1]As the above-mentioned alkalis soluble resin, copolymerization resin of 8 to 40 % of the weight of 
acrylic acid (meta) and other monomers is used in one suitable mode. As other monomers, styrene, 
chlorostyrene, alpha-methylstyrene, Vinylphenol; As a substituent, methyl, ethyl, propyl, isopropyl, n-butyl, 
isobutyl, t-butyl, amyl, 2-ethylhexyl, Octyl, capryf lactam, nonyl, dodecyl, hexadecyl, octadecyl, Cyclohexyl, 
isoboronyl, methoxy ethyl, and butoxyethyl, The acrylate which has substituents, such as 2-hydroxyethyi, 
2-hydroxypropyl, and 3-chloro-2-hydroxypropyl, Methacrylate or fumarate; Monoacrylate or mono- 
rnethacrylate of a polyethylene glycol, Or olefins, such as monoacrylate of a polypropylene glycol, mono- 
methacrylate; vinyl acetate, butanoic acid vinyl or benzoic acid vinyl; ethylene, and propylene; acrylonitrile 
etc. are mentioned. 

[0012]When the weight average molecular weight of the above-mentioned copolymerization resin of the 
charge of a start material of these resin compounds (A) is less than 1,000, since control of the molecular 
weight at the time of composition is difficult, and the intensity of the coat of the resin compound (A) derived 
falls and the characteristic after heat curing falls further, it is not desirable. On the other hand, since the 
development by an alkaline aqueous solution becomes difficult when weight average molecular weight 
exceeds 40,000, it is not desirable. Since the acid value of the polycarboxyiate resin disassembled and 
generated from the above-mentioned polymer with an activity energy-line exposure and heating is low when 
the acid value of said copolymerization resin of the charge of a start material of these resin compounds (A) 
is [ess than 60 mgKOH/g, The development according [ the activity energy-line irradiation part of a coat ] to 
an alkaline aqueous solution becomes difficult, on the other hand, when acid value exceeds 300 mgKOH/g, 
the viscosity of copolymerization resin becomes high and composition becomes difficult. The problem that 
the addition rate of monoviny! ether to copolymerization resin does not increase under the influence of 
steric exclusion occurs, and it is not desirable. 

[001 3] Although a polymer, phenol resin, alkylphenol resin, etc. of vinylphenol are mentioned as other suitable 
examples of said alkalis soluble resin, phenol novolak resin and/or cresol novolak resin are preferred. The 
resin etc. which added the dicarboxylic anhydride to phenol resin selectively can be used. When the weight 
average molecular weight of polyphenol resin of the charge of a start material of these resin compounds (A) 
is less than 500, since the intensity of the coat of the resin compound (A) derived fails and the characteristic 
after heat curing falls, it is not desirable. On the other hand, since the development by an alkaline aqueous 
solution becomes difficult when weight average molecular weight exceeds 20,000, it is not desirable. 
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[0014]When the acid value of the above-mentioned phenol novolak resin of the charge of a start material of 
these resin compounds (A) and/or cresol novolak resin is less than 200 mgKOH/g, Since the acid value of 
the polyphenol resin disassembled and generated from the above-mentioned polymer with an activity 
energy-line exposure and heating is low, The development according [the activity energy-line irradiation 
part of a coat ] to an alkaline aqueous solution becomes difficult, Also in [ on the other hand, when acid value 
exceeds 600 mgKOH/g the viscosity of polyphenol resin becomes high and are hard to go up the addition 
rate of monoviny! ether to polyphenol resin under the influence of steric exclusion, and ] the time of heat 
curing, An unreacted phenolic hydroxyl group remains according to steric exclusion, the problem of reducing 
an electrical property etc. occurs, and it is not desirable. 

[0015]As said mono- vinyl ether compound, vinyfmethyl ether, vinylethyl ether, Vinylisopropyl ether, 
vinyl-n-propyl ether, vinyl isobutyl ether t Vinyl-n-butyl ether, vinyl-t-butyl ether, vinyl-n-arnyl ether, 
Although vinyl isoamyl ether, vinyl-n-octadecyl ether, ethylene glycol butylvinyl ether, triethylene glycol 
monomethyl vinyl ether, etc. are mentioned, the mono- vinyl ether compound whose boiling point is 30-200 

is preferred. When the boiling point of a mono- vinyl ether compound is less than 30 **, it becomes 
difficult to add to polycarboxyiate resin and/or polyphenol resin in the case of composition of said resin 
compound (A). On the other hand, when the boiling point exceeds 200 **, the reversible reaction re-added 
to polycarboxyiate resin and/or polyphenol resin which the mono- vinyl ether compound generated by the 
pyrolysis of said resin compound (A) generated in the similar manner at the time of heat-treatment of a coat 
occurs, Since the activity energy-line irradiation part of a coat becomes development difficulty by an 
alkaline aqueous solution, it is not desirable. 

[0016]These mono- vinyl ether compounds react to polycarboxyiate resin or polyphenol resin at ordinary 
temperature -100 #* among a suitable catalyst, and said resin compound (A) is generated. Although this 
synthetic reaction advances also under a non-catalyst, a small amount of acid catalysts, a layer move 
catalyst, etc, can be used if needed. Not less than 50% of the addition rate of the mono- vinyl ether 
compound to the carboxyl group of polycarboxyiate resin or the phenolic hydroxyl group of polyphenol resin 
is desirable, and is not less than 90% more preferably. When an addition rate is less than 50%, since the 
development-proof nature to the alkaline aqueous solution of the activity energy-line non-irradiation part of 
a coat becomes insufficient and a good pattern becomes is hard to be formed, it is not desirable. Since free 
acid serves as a decomposition catalyst when the thermal stability of the resin compound (A) obtained is 
taken into consideration, it is preferred to raise the addition rate of monovinyl ether to not less than 90%. 
[0017]As said photo-oxide generating agent (B), diazonium salt, iodonium salt, A bromonium salt, chloronium 
salt, sulfonium salt, a seleno NIUMU salt, Pyrylium salt, thia pyrylium salt, pyridinium salt, Various cationic 
initiator [, such as onium salt, such as a ferro SENIUMU salt, ];. Tris (trihalomethyl)-s-triazine. And 
halogenation compound [, such as the derivative, ];. 2-nitrobenzyl ester [ of sulfonic acid ];. Imino sulfonate;. 
1-oxo 2-diazonaphthoquinone 4-sulfonate derivative;. N-hydroxy imidesulfonate; — Tori (methane 
suifonyloxy) benzene derivative; — screwsulfonyl diazomethane; — sulfonylcarbonyl alkanes; — 
sulfonylcarbonyl diazomethane; — a disulfon compound etc. are used. However, in the case of a poorly 
soluble microparticulate epoxy resin, it is usable to an organic solvent in the epoxy resin (C) to be used, but 
various cationic initiators. Since cationic polymerization is caused in the case of epoxy resins which do not 
contain an aromatic ring, such as cycloaliphatic epoxy resin, and development nature may be reduced, it is 
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not desirable. The generated hydrogen halide gasifies halogenation compounds, such as tris 
(trihalomethyl)-s-triazine and its derivative, at the time of the heat-treatment after an activity energy-line 
exposure, and since the development-proof nature of a non-irradiation part may be reduced, cautions are 
required. From such a thing. Nonvolatile sulfonic acid. 2-nitrobenzyl ester [ of sulfonic acid ]; which makes it 
generate. Imino sulfonate;, 1-oxo 2-diazonaphthoquinone 4-sulfonate derivative;. N-hydroxy imidesulfonate; 
— Tori (methane sulfonyloxy) benzene derivative; — screwsulfonyl diazomethane; — sulfonylcarbonyi 
alkanes; — sulfonylcarbonyi diazomethane; — a disulfon compound is preferred, 

[0018]As that by which said photo-oxide generating agent (B) is marketed, For example, CYRACURE by a 
union carbide company. (Registered trademark) UV1-6950, UVI-6970, Optomer SP-150 by the Asahi 
electrification company, SP-151, SP-152, SP-170, SP-171 F CI-2855 by Nippon Soda Co., Ltd, and Degussa 
AG Degacere KI. 85 Ferro SENIUMU salts, such as triarylsulfonium salts, such as B, and Ciba Specialty 
Chemicals IRGACURE 261, Unsubstituted or replaced aryldiazonium salt; s-triazine by Sanwa Chemical, Tris 
(trichloromethyl)-s-triazine and its derivatives, such as TTG^triazine, TFE-triazine, and the dust azine A; 
The benzoin tosylate by a green chemicals company, There are sulfonic acid generating agents, such as 
MBZ-101, PYR-100, SI-100, SM01, SM05, PI-105, NDI-105, NAM 01, NAI-105, NAM 06, PAM01, and 
DS-101. 

[001 9]2 per said resin compound (A) 100 weight section - 40 weight section is suitable for the blending ratio 
of these photo-oxide generating agents (B). When less than a mentioned range, the acid generated by 
activity energy-line exposure decreases, and pattern formation becomes impossible. On the other hand, 
since sensitivity falls easily by the optical absorption of a compound itself [ these ] when more than a 
mentioned range, it is not desirable. 

[0020]As said epoxy resin (C), the various epoxy resins, for example, the bisphenol A type epoxy resin, of 
publicly known common use, Bisphenol F type epoxy resin, a bisphenol smooth S form epoxy resin, A 
bromination bisphenol A type epoxy resin, a hydrogenation bisphenol A type epoxy resin, A biphenol type 
epoxy resin, a BIKISHIRE Norian type epoxy resin, phenol novolak type epoxy resin, Cresol novolak type 
epoxy resin, bromination phenol novolak type epoxy resin, Glycidyl ether compounds, such as novolak type 
epoxy resin of bisphenol A, Terephthalic acid diglycidyl ester, diglycidyl hexahydrophthalate, Glycidyl ester 
compounds, such as dimer acid diglycidyl ester, Triglycidyl isocyanurate, N,N,N\ and N'-tetraglycidyl ether 
meta xylenediamine, Although the epoxy compound of publicly known common use of glycidyl amine 
compounds, such as N,N,N' and N'-tetraglycidyl ether screw aminomethyl cyclohexane, N, and N-diglycidyl 
aniline, etc. is mentioned, Since a glycidyl amine compound adsorbs the acid by which it was generated from 
the photo-oxide generating agent by activity energy-line exposure, Adding so much is not preferred. These 
epoxy resins can be used combining independent or two kinds or more. It is preferred that a poorly soluble 
granular material epoxy resin is contained in organic solvents, such as triglycidyl isocyanurate and 
BIKISHIRE Norian diglycidyl ether, 20% of the weight or more in whole epoxy resins as a still more suitable 
mode. When there are few blending ratios of a granular materia! epoxy resin, development nature may be 
reduced by the viscosity and hydrophobicity of an epoxy resin. The optical cationic polymerization of an 
epoxy resin happens depending on the kind of said photo-oxide generating agent (B), and development 
nature may be reduced further. 

[0021]As for the blending ratio of these epoxy resins (C), it is preferred from characteristic sides, such as 
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heat resistance after heat curing, electric insulation, and an adhesive property with copper foil, that it is 
0.6-1.8 Eq to the acid derived from said resin compound (A). 

[0022]As said organic solvent (D), ketone; toluene, such as methyl ethyi ketone and cyclohexanone, 
Aromatic hydrocarbon, such as xylene and tetramethyl benzene; Cellosolve, Methyl cellosolve, butyl 
cellosolve, carbitol, methylcarbitoi, Butylcarbitol, propylene glycol monomethyl ether, dipropylene glycol 
monomethyl ether, Glycol ether r such as dipropylene glycol diethylether and tripropyllene glycol monomethyl 
ether; Ethyl acetate, Butyl acetate, butyl lactate, a cellosolve acetate, butyl-cellosolve acetate, Carbitol 
acetate, butylcarbitol acetate, propylene-giycoHnonomethyl-ether acetate, Aliphatic hydrocarbon, such as 
ester species; octane, such as dipropylene-glycol-monomethyl-ether acetate and propylene carbonate, and 
Deccan; the organic solvent of publicly known common use of petroleum solvents, such as petroleum ether, 
petroleum naphtha, and solvent naphtha, etc. can be used. These organic solvents can be used combining 
independent or two kinds or more. 

[0023]The blending ratio of these organic solvents (D) has 10 per said resin compound (A) 100 used as a 
varnish ingredient weight section - 100 preferred weight section. When less than a mentioned range r a 
constituent carries out increased viscosity and suitable printing nature becomes difficult to get. On the 
other hand, since the void by a solvent, etc. occur and characteristics degradation is caused in the inside of 
a coat when a mentioned range is crossed, it is not desirable. 

[0024]Although the photosensitive thermosetting resin composition of this invention is the purpose of 
raising the characteristics, such as the adhesion of a coat, hardness, and solder heat resistance, and the 
inorganic bulking agent of publicly known common use of barium sulfate, talc, silica, an aluminum oxide, etc. 
can be blended, Basic inorganic bulking agents, such as aluminium hydroxide, are not preferred in order to 
neutralize the acid by which it was generated by activity energy-line exposure. 100 or less weight sections 
per said epoxy resin (C)100 used as a varnish ingredient weight section are suitable for these inorganic 
bulking agents, and they are 5-50 weight sections preferably. When more than a mentioned range, it is not 
desirable in order to cause the fall of printing nature or sensitivity, and the fall of film strength. 
[0025]The photosensitive thermosetting resin composition of this invention can blend the color pigment of 
publicly known common use, a coloring color, a thickener, a defoaming agent, a leveling agent, a coupling 
agent, etc. if needed. Rust-proofers, such as adenine, vinyltriazine, dicyandiamide, o-tolyl biguanide, and 
melamine, can be blended in order to prevent the circuit of a printed wired board, i.e., oxidation of copper foil. 
In order to promote disassembly of the resin compound (A) which has an acidolysis nature ester group at the 
time of heat curing, a heat acid generator, for example, Optomer CP-66 by Asahi Denka Kogyo KX., CP-77, 
etc. may be added. Sensitizing dye, such as a phenothiazine system, an anthracene system, a coronene 
system, a benzanthracene system, a perytene system, a pyrene series, a merocyanine system, ketocoumarin, 
and a thioxan ton system, can be blended for the purpose of a sensitivity rise if needed. 
[0026]The photosensitive thermosetting resin composition of this invention, The pH indicator discolored in 
acidic regions, for example, methyl bio-red, methyl yellow, A Methyl Orange, Methyl Red, a 2, 4-dinitrophenol, 
2,6-dinitrophenol, thymol blue, sodium para diphenylaminoazobenzene sulfonate, a bromophenoi blue, 
bromocresol green, etc. can also be added. When these are added, the color tone of a coat changes with the 
acid by which it was generated by activity energy-line exposure, the compatibility of an exposure position 
can check easily with the end board of an exposure process, and the advantage that inferior goods can be 
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easily distinguished before development is acquired. 

[0027]The photosensitive thermosetting resin composition of the positive type of this invention, By drying 
about 5 to 40 minutes at about 60-120 **, and irradiating with an activity energy line selectively through a 
photo mask etc., after applying by methods, such as screen printing and the roll coat method, on a substrate, 
A photo-oxide generating agent can react with an activity energy line, and oniy an exposure part can 
generate acid selectively. Next, by heat-treating 70-100 ** preferably at about 60-120 ** for 10 to 20 
minutes for 5 to 30 minutes, the resin compound which has said acidolysis nature ester group selectively 
decomposes, and only the portion (exposure part) which acid generated becomes meltable to an alkaline 
aqueous solution. Subsequently, by developing negatives by an alkaline aqueous solution, only an exposure 
part is dissolved and removed and a pattern is formed. Then, by heat-treating about 15 to 120 minutes at 
about 140-180 ##, By the catalysis of the acid in which the photo-oxide generating agent which exists in a 
non-exposed area carries out a pyrolysis and which it produces by it. The acid which the resin compound 
which has an acidolysis nature ester group decomposed and generated, or the acid by which it was 
generated by the pyrolysis of acidolysis nature ester itself can carry out crosslinking reaction to an epoxy 
resin, and can form the pattern state coat which has heat resistance and electric insulation. 
[0028] For example, when the photosensitive thermosetting resin composition of such a positive type is used 
for intermediate insulating layer production of a multilayer printed wiring board, By drying at about 60-1 20 ** 
for 5 to 40 minutes, and irradiating a buyer hole formation part with an activity energy line selectively, after 
applying to the printed wired board by which circuit formation was carried out by methods, such as screen 
printing and the roll coat method, A photo-oxide generating agent can react with an activity energy line, and 
only a buyer hole part can generate acid selectively. Next, by heat-treating at 70-100 ** preferably at about 
60-120 ** for 10 to 20 minutes for 5 to 30 minutes, The resin compound which has said acidolysis nature 
ester group selectively decomposes only the portion which acid generated, and it becomes meltable to an 
alkaline aqueous solution, and is removed by the alkaline aqueous solution by a developing process, and the 
hole of a buyer hole is formed. When the hole of the target depth is not obtained in this one development, the 
hole of the buyer hole part of the predetermined depth is formed by repeating the exposure of the 
above— mentioned activity energy line, heat-treatment, and development. Then, by heat-treating at about 
140-180 ** for 15 to 120 minutes, By the catalysis of the acid by which the photo-oxide generating agent 
which exists in a non-exposed area carries out a pyrolysis, and it is generated by it. The acid which the resin 
compound which has an acidolysis nature ester group decomposed and generated, or the acid by which it 
was generated by the pyrolysis of acidolysis nature ester itself can carry out crosslinking reaction to an 
epoxy resin, and can form the coat which has heat resistance and electric insulation. Then, the conductor 
circuit of a secondary layer eye is formed non-electrolytic copper plating and by carrying out electrolytic 
copper plating and etching after that using etching resist. Or the process order of copper-plating^-etching 
heat cure is also employable conversely. By repeating these each process successively, the multilayer 
printed wiring board of a desired number of layers can be manufactured, 

[0029]As an alkaline aqueous solution used for the development of said coat, although strong-alkali-water 
solutions, such as sodium hydroxide and a potassium hydrate, can be used, In the case of the polymer in 
which said resin compound (A) was derived from polycarboxylic acid, weak alkali solution, such as sodium 
carbonate, potassium carbonate, sodium phosphate, a sodium silicate, ammonia, and amines, can be used. As 
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a source of irradiation light of an activity energy line, a low pressure mercury lamp, a medium-voltage 
mercury-vapor lamp, a high-pressure mercury-vapor lamp, an ultrahigh pressure mercury lamp, a xenon 
lamp, or a metal halide lamp is suitable. In addition, laser beams, an electron beam, X-rays, etc. can be used 
as an activity energy line for exposure. 
[0030] 

[Examp!e]although an example and a comparative example are shown below and this invention is concretely 
explained to it, it comes out that this invention is not what is limited to the following example from the first. 
As long as there is no notice especially, a weight reference is in below altogether with a "part" and "%." 
[0031]362.7 copies of propylene-glycol-monomethyl-ether acetate and 11.5 copies of 

azobisisobutyronitriles were put into synthetic example 1 thermometer, the stirrer, the dropping funnel, and 
the flask provided with the reflux condenser, and it heated at 75 **. There, 72.0 copies of acrylic acid and 
the mixed solution of 215.7 copies of methyl methacrylate were dropped over 3 hours. Then, it agitated for 
further 4 hours and the resin solution was obtained. Weight average molecular weight was 16,000 and the 
acid value of the obtained copolymerization resin was 193 mgKOH/g. 150 copies of vinyl isobutyl ether was 
added after cooling to ordinary temperature, and this resin solution was made to react at 50 ** for 50 hours. 
By measurement of acid value, what isobutylvinyl ether added to 95% of the carboxyl groups of the 
above-mentioned resin was checked. In this reaction solution, the fraction device removed extant unreacted 
isobutylvinyl ether, and the resin solution was obtained. This resin solution is called A-1 varnish. 
[0032] 136.7 copies of carbitol acetate and 210.0 copies of phenoi novolak resin (BRG-558 by Showa High 
Polymer Co., Ltd.) were put into synthetic example 2 thermometer, the stirrer, the dropping funnel, and the 
flask provided with the reflux condenser, and it heated and dissolved at 90 #*, What vinyl isobutyi ether 
added to 93% of the phenolic hydroxyl groups of the above-mentioned resin was checked by measurement of 
acid value by adding 400 copies of vinyl isobutyl ether after cooling to 60 ##, and making this resin solution 
react at 60 ** for 80 hours. The fraction device removed the unreacted vinyl isobutyl ether which remains in 
this reaction solution, and the resin solution was obtained. This resin solution is called A- 2 varnish. 
[0033] 100,0 copies of methyl isobutyl ketone, 168.7 copies of carbitol acetate, and 240.0 copies of cresol 
novolak resin (CRG-951 by Showa High Polymer Co., Ltd.) were put into synthetic example 3 thermometer, 
the stirrer, the dropping funnel, and the flask provided with the reflux condenser, and it heated and dissolved 
at 90 **. The carboxyl group content cresol resin solution was obtained by adding 80 copies of succinic 
anhydrides, and 5.0 copies of triphenyl phosphine after cooling to ordinary temperature, and making this 
resin solution react at 80 ** for 10 hours. What vinyl isobutyl ether added to 93% of the carboxyi groups of 
the above-mentioned resin was checked by measurement of acid value by adding 400 copies of vinyl isobutyl 
ether after cooling to 60 **, and making this resin solution react at 60 ** for 72 hours. The fraction device 
removed methyl isobutyl ketone of the unreacted vinyl isobutyl ether and the solvent which remain in this 
reaction solution, and the resin solution was obtained. This resin solution is called A~3 varnish. 
[0034]The Epiclon N-695 (Dainippon Ink & Chemicals, Inc. make and weight per epoxy equivalent ~220) 220 
copy of example of comparison composition 1 cresol novolak type epoxy resin was put into the 4 mouth flask 
to which the agitator and the reflux condenser were attached, and the heating and dissolving of 214 copies 
of carbitol acetate were added and carried out. Next, 2.0 copies of dimethylbenzylamines were added as a 
reaction catalyst with 0.1 copy of hydroquinone as polymerization inhibitor. This mixture is heated at 95-105 
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**, and 72 copies of acrylic acid were dropped gradually, and was made to react for 16 hours. Cooled this 
resultant to 80-90 **, added 106 copies of tetrahydrophthalic anhydrides, and it was made to react for 8 
hours, and took out after cooling. Thus, the photosensitive prepolymer having the ethylene nature 
unsaturated bond and carboxyl group which were obtained was acid value 100 mgKOH/g of 65% of the 
nonvolatile matter, and the solid. Hereafter, this resin solution is called B varnish. 

[0035]The combination ingredient of the following which used A~1 varnish obtained in the example 1 of the 
example 1 aforementioned composition was kneaded by 3 roll mills, and the photosensitive thermosetting 
resin composition was obtained. 

A-1 varnish 65 copies Epicoat YX-4000 24 copies (epoxy resin made from Oil recovery Shell Epoxy) 
ADEKAOPUTOMA SP-152 Four copies (photo-oxide generating agent by Asahi Denka Kogyo K.fO 
Phthalocyanine Green One copy Defoaming agent One copy Pulverizing silica One copy Dipropylene glycol 

monomethyl ether Four copy sum total 100 copies[0036]The 

combination ingredient of the following which used A-1 varnish obtained in the example 1 of the example 2 
aforementioned composition was kneaded by 3 roll mills, and the photosensitive thermosetting resin 
composition was obtained. 

A-1 varnish 58 copies Epicoat YX-4000 20 copies ADEKAOPUTOMA SP-152 Three copies Phthalocyanine 
Green 0.5 copy Defoaming agent 0.5 copy Pulverizing silica One copy Barium sulfate 15 copies Dipropylene 

glycol monomethyl ether Two copies . sum total 100 

copies[0037]The combination ingredient of the following which used AH varnish obtained in the example 1 
of the example 3 aforementioned composition was kneaded by 3 roll mills, and the photosensitive 
thermosetting resin composition was obtained. 

A-1 varnish 65 copies Epicoat YX-4000 24 copies PAI-101 Four copies (photo-oxide generating agent made 
from Green Chemicals) 

Phthalocyanine Green One copy Defoaming agent One copy Pulverizing silica One copy Dipropylene glycol 

monomethyl ether Four copy sum total 100 copies[0038]The 

combination ingredient of the following which used A~2 varnish obtained in the example 2 of example 4 
composition was milled in 3 roll miiis, and the photosensitive thermosetting resin composition was obtained. 
A-2 varnish 100 copies Phthalocyanine Green . Copy [ 0.6 ] Dicyandiamide 0.5 Copy ADEKAOPUTOMA . 
SP-152 Six copies Silicone series defoaming agent One copy Barium sulfate 20 copies TEPIC-H (epoxy 
resin by Nissan Chemical Industries, Ltd.) 40 copies Pulverizing silica One copy 

Diethyl ene-glycol~monomethyJ-ether acetate Ten copies . sum 

total 179.1 copies[0039]The combination ingredient of the following which used A-3 varnish obtained in the 
example 3 of example 5 composition was milled in 3 roll mills, and the photosensitive thermosetting resin 
composition was obtained. 

A-3 varnish 100 copies Phthalocyanine Green . Copy [ 0.6 ] Dicyandiamide 0.5 Copy ADEKAOPUTOMA . 
SP-152 Six copies Silicone series defoaming agent One copy Barium sulfate 30 copies 25 copies of 
TEPIC-H Epicoat YX-4000 Ten copies Pulverizing silica One copy Diethylene-glycol-monomethyl-ether 

acetate Ten copies . sum total 184.1 copies[0040]The 

combination ingredient of the following which used B varnish obtained in the example 1 of the comparative 
example 1 aforementioned comparison composition was kneaded by 3 roll mills, and the photosensitive 
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thermosetting resin composition was obtained. 

B varnish 60 copies Dipentaerythritol pentaacrylate Four copies IRGACURE 907 Four copies (Ciba Specialty 
Chemicals photopolymerization initiator) 

2,4-diethylthio xanthone One copy Phthalocyanine Green One copy Carbitoi Eight copies of five-copy 
TEPIC(s) (epoxy resin by Nissan Chemical Industries, Ltd.) 

Defoaming agent One copy Pulverizing silica One copy Barium sulfate 1 5 copy 

sum total 100 copies[0041]Each photosensitive thermosetting resin composition of the 

optical characteristic aforementioned example 1 in a Quality assessment:(1) thick film and the comparative 
example 1 was applied by thickness (25 micrometers, 50 micrometers, or 100 micrometers) by the applicator 
on the copper foil board, and was dried for 20 minutes at 80 **, and the tuck-free coat was formed. Thus, 
the positive film was applied to the substrate of acquired Example 1, the negative film was applied to the 
substrate of the comparative example 1, and the resist pattern was exposed by light exposure 250 mJ/cm 2 
and 500 mJ/cm 2 , respectively. In the case of Example 1, after exposure, the exposure back was performed 
at 90 **, in the case of the comparative example 1, 1wt%Na 2 C0 3 solution performed development for 120 
seconds after 30-minute heating, and the existence of image formation was evaluated. The judging standard 
is as follows. 

O : that in which the thing x:picture in which the picture was formed was not formed [0042]The 
above-mentioned test result is shown in Table 1. 
[Table 1] 
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If the photosensitive thermosetting resin composition of this invention is used as shown in Table 1, it turns 
out also with a small light exposure that resist pattern formation of a thick film is possible, 
[0043](2) Each photosensitive thermosetting resin composition of the solder heat-resistant aforementioned 
examples 1-5 and the comparative example 1 was completely applied by about 20-micrometer thickness by 
screen-stencil on the copper foil board by which pattern formation was carried out, and was dried for 20 
minutes at 80 **, and the tuck-free coat was formed. Thus, the positive film was applied to the substrate of 
acquired Examples 1-5, the negative film was applied to the substrate of the comparative example 1, and it 
exposed on condition of light exposure 300 mJ/cm 2 . Subsequently, in the case of Examples 1-5, after 
exposure, the exposure back was performed at 90 **, in the case of the comparative example 1, negatives 
were developed in 1wt%Na 2 C0 3 solution after 30-minute heating, and the resist pattern was formed. At 150 
#*, this substrate was heated for 60 minutes, and was hardened, and the evaluation substrate was produced. 
After the evaluation substrate which applied rosin system flux was immersed in the solder tub beforehand 
set as 260 ** for 30 seconds and isopropyl alcohol washed flux, bulging, peeling, and discoloration of the 
regist layer by viewing were evaluated. The judging standard is as follows. 
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O : — thing O: to which change is not accepted at all — bulging of the thing **:regist layer which carried out 
small change merely, and peeling — bulging of 20% or less of thing x:regist layer, and peeling — not less than 
20% of thing [0044](3) It replaced with the insulating property copper foil board, and using the Cush type 
electrode B coupon of IPC B-25, the evaluation substrate was produced on the same conditions as the 
above, the bias voltage of DC500V was impressed to this Cush type electrode, and the insulation resistance 
value was measured. 

[0045]Said test result is shown in Table 2. 
[Table 2] 
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As shown in Table 2, the resin insulating pattern of the positive type excellent in solder heat resistance or an 
insulating property can be formed by using the photosensitive thermosetting resin composition of this 
invention. 
[0046] 

[Effect of the Invention] As mentioned above, by using the photosensitive thermosetting resin composition of 
the positive type of this invention, it excels in the optica! characteristic in the time of a thick film, and the 
resist film which has heat resistance and electric insulation is formed after heat curing. Therefore, according 
to the formation method of the resin insulating pattern of this invention using such photosensitivity and a 
thermosetting resin composition. By low cost, the positive type resin insulating pattern of the high resolution 
which was stabilized in the predetermined pattern in the hole of the buyer hole, etc., could form efficiently, 
and was excellent in various characteristics, such as heat resistance, electric insulation, and adhesion, can 
be formed with sufficient productivity, and can be used in favor of manufacture of a printed wired board. 
Since it excels in the optical characteristic in a thick film, it is available also as a layer insulation material of 
a build up construction method. Since the resin which blocked the carbo KIRUSHI group and/or the phenolic 
hydroxyl group is used, one liquefaction of a constituent is possible and it excels also in workability. 



[Translation done.] 
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